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Abstract
Until recently, in Poland, the issue of ecological solutions in building industry was rather neglected by the designers. There were 
very few 'eccentric' architects who, from time to time, took it into account. When Poland joined the European Union the situation 
changed rapidly. It turned out that “eco”- attitude was so trendy that it gradually influenced different spheres of life, including the 
area of architectural design as well. Nowadays, architecture is developing towards fairly modern ecological solutions. The design 
that is nature- friendly has become fashionable and has taken a significant part in regular architect's schemes of work. In centre-
spread articles of the press one can read about the expected reduction of heating costs, alternative energy sources, as well as 
energy- effective or 'zero- energy' homes. More and more attractive have become modern building materials which guarantee 
higher maintenance standards and respect the rules of sustainable development. How quickly the changes are being introduced 
depends vastly on the so- called ecological policy applied by the political authorities, which- with the time passing- impose on 
investors new duties and demands, such as more and more rigorous limits to energy effectiveness of buildings.
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1. Introduction
20th century in the world was a time of a significant civilization growth which was continuously accompanied by 
the growing increase in many industrial sectors. The leaders of economic expansion were: the USA, Europe and 
some countries of Asia. Yet, what drove the development there was an excessive exploitation of resources, as well as 
a relatively easy access to cheap conventional sources of energy. For decades no one cared about the possible side 
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effects of that process, such as degradation of natural environment and a gradual running out of resources. The 
turning point on that unconscious way to destruction came with the Report by Mr. U Thant, presented at 23rd session 
of the U.N. General Assembly in 1969. There such problems as the oncoming global crisis as for the relationship 
between man and nature was signaled, with the possible dangers resulting from crossing the necessary 
environmental barriers. His warning saying that a global ecological disaster is likely to happen was later confirmed 
by the report entitled 'Limits to Growth' issued by the Club of Rome in 1972 [1].
2. Sustainable development
The idea of balanced, sustainable development was first defined in 1987, in the report entitled: „Our Common 
Future”, worked out by the U.N. World Commission for Development and Natural Environment. According to the 
report, all people would benefit from the development „which guarantees meeting the needs of current generations 
and does not deprive future generations of having their needs fulfilled” [2]. The document points out three main 
areas which affect the balance of the world economy. These are:
x Natural environment- it is necessary to use the resources consciously and carefully to prevent the degradation and 
irreversible changes
x Economy- economic growth and fair distribution of benefits obtained 
x The society- social issues, such as: equal chances, higher living standards, etc.
With the time passing it turned out that the building sector could play an important role in all actions taken to 
realize the idea of sustainable development. In December 2007, the LMI- Lead Market Initiative for Europe
qualified  the idea of sustainable constructing as one of the six leading sectors of economy in respect of its tendency 
to be innovative and ready to develop quickly. To put those new solutions in the building practice was a priority 
task, mainly for its influence on the three areas mentioned: environment, economy and society, which are the key 
factors in balanced, sustainable development. Modern building objects ought to meet several demands to be 
regarded as balanced architecture. According to  A. Vorbrodt- Schurma and R. Schurma they should be [3]:
x Healthy and friendly to the users, as well as to the surrounding, which  is an important social aspect
x Harmless to the natural environment, which means that  preferably the materials obtained locally and secondary 
materials are used. The building waste should be processed and must not contaminate the environment. The 
emission of greenhouse gases must also be taken into account, especially carbon dioxide which provokes the 
global climate change most- this is an ecological aspect
x Economical, which means: done at a reasonable price, as it would be impractical to apply the strategy designed 
for public use but affordable only for very few users due to a high price of its realization
The building industry that meets the requirements of balanced development ought to be aimed- in all stages of the 
investment and maintenance process- at the minimal consumption of energy and resources, with the natural 
environment only minimally influenced. Innovative engineering solutions should combine beneficial economical 
effects with the care for the health and comfort of users, with the surrounding nature prevented from the negative 
impact made by any land and water engineering objects.   
Sustainable building is also referred to as ecological architecture. This is strongly connected with creating 
building constructions through processes and with the use of materials which are environmentally friendly.
According to Z. J. Boczek [4] the assumption is made that if traditional architecture combines such elements as 
economical aspect, utility, durability and comfort, the sustainable architecture includes ecological aspect as well. 
The main aim of sustainable architecture is the reduction of negative impact made by buildings on the natural 
environment and human health. There are also some indirect objectives, such as:
x Protection of the users' health- social benefits 
x Effective use of energy, water and other commonly accessible resources- financial benefits
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x Reduction of waste and pollution, as well as a limited environmental degradation- both social and financial 
benefits.
3. Double decoupling of resource use, economic growth and environmental impacts
For some time now, systematically, the European Union legislation has suggested new restrictions to reduce any 
pollution to natural environment. Among them, adequate tax proposals have been introduced, as well as various 
schemes to reduce waste to an absolute minimum. This situation should encourage the progress in the market of 
reclaimed materials and limit the creating of new places where waste could be stored. Large amounts of waste result 
from the consumer's lifestyle that generally neglects the logic of natural cycle. Yet, due to ecological education and 
new legislative initiatives, engineers have gradually recognized that in the design process one should consider the 
lifetime of materials and program the whole cycle of their industrial usage.        
To break the connection between economic progress and its consequences, such as growing production of waste 
and exploitation of resources, is the key objective of the Directive issued by the European Parliament and Council 
2008/98/WE, of 19 November 2008. Keeping the production of waste on a stable level is not effective enough to 
stop the degradation of natural environment. The negative trend of growing waste must be reversed by creating 
preferences for reclaimed materials, which in the long run should enhance the balanced usage of resources. To 
achieve this aim the revised and updated Directive of the European Parliament of 19 November 2008 defines the 
general framework for preventing waste and- if there is any- reusing it, in the European Union in the years to come. 
A special hierarchy and procedure for waste is introduced, in which, again, the principle 3 x R  has been applied.
4. Principle 4 x R
To prevent the progressive environmental degradation, in the late 20th century a hierarchy of solutions to the 
problem of waste was introduced, which can be summarized by the simple 3 x R principle: reduction, reuse, 
recycling. The first factor (reduction) reminds of the possibility to reduce excessive waste through a limited 
consumption of the products that are not necessary. The second one (reuse) emphasizes that it is possible to use 
disposable products again, which could limit the scale of environmental pollution caused by industrial side- effects, 
as well as by waste accumulation. The last factor (recycling) recommends the solution when neither can we resign 
from the product  nor the waste can be used again- this product should be stored in a safe container for the possible 
future use in some production processes. The order of the factors mentioned is not accidental. The most beneficial 
situation is observed when an excessive consumption has been limited or the product has been used many times 
before it is finally- as late as possible- recognized as waste. Eventually, it is the sensible processing that helps limit 
the environmental impact when the product is obtained from original resources and waste is accumulated. According 
WR/ĝZLąWHN [5],  the effectiveness of the strategy described depends mostly on the waste paradigm. What seems 
necessary is the re-orientation of views towards the recognition of waste as valuable material which can fully be 
reused. The problem of waste results from the archaic attitude to the waste storage and secondary use since the 
waste is perceived as a side effect of manufacturing or maintenance processes. Thus, the 3 x R principle should be 
completed by  another R representing the re- orientation of views.
5. Use of reclaimed materials in architecture
While in case of many technologically advanced products the competition for energy saving solutions has been in 
progress for a long time now, in the building sector the application of those has long been a new attitude. According 
WR$6NRZURĔVNL [6], a slower progress in the area of ecological design trends resulted from a high cost of energy-
saving materials and technologies, as well as from the long- lasting traditional understanding of the product called 
the 'building object'. The late decades of the last century brought about a much stricter attitude as for the 
preservation of natural environment. This, consequently, contributed to a more careful considering of ecological 
aspects in the architectural design. Modern buildings ought to be energy- saving, ecological and designed, following 
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the ergonomic rules to guarantee healthy surroundings and comfort for the users, with no burden for the natural 
environment at  all stages of their existence.
For the time being, according to J. Wines [7], one should mention the following design guidelines and 
assumptions of eco- architecture:
x Smaller scale of the buildings designed
x Careful selection of building materials preceded by a thorough analysis of their life cycle
x Using of local wood species in the construction process
x Systems for rain water storing and recuperation
x Minimal energy consumption and renewable energy sources
x Buildings situated correctly in the surroundings
x Public transport easily accessible for everyone
x Minimal using of chemicals to prevent the harmful influence on the ozone layer
x Preservation of green areas and the existing plants growing
x Using of reclaimed building structures and materials
The use of reclaimed materials is among the solutions which were developed to improve the existence of modern 
man, with a number of ecological postulates acknowledged. It is now one of the foundations of eco- architecture and 
energy- saving constructing. The idea of reuse provides engineers with a variety of new possibilities within some 
aspects of the design and investment processes which have been undermined so far. It also makes it possible to refer 
to different architectural trends, preventing the excessive exploitation of resources. It helps reduce the amount of 
waste produced as well.
In Poland, generally,  the issues concerning ecological solutions in the building industry have not been very 
popular with designers, including those representing the academic circles. In the last decade of 20th century there 
were very few architects dealing with this problem and the solutions suggested were treated like media news rather 
than a real challenge to be met by 21st- century architecture. Engineers were still accustomed to the model of 
architecture developed in the decades of modernism, with its extravagant use of resources and extremely 
anthropocentric attitude. Since Poland joined the European Union in May 2004 this attitude has been gradually 
modified. Soon a fashion to be “green” or „eco” appeared in different areas of life including architecture as well. 
Nowadays, the whole building sector is directed towards modern ecological solutions following the patterns worked 
out by more experienced highly- developed countries of the West. Nature friendly design is now fashionable and has 
become more and more important in everyday architect's work. Newspapers publish center- spread articles 
discussing the methods of reducing heating costs, as well as renewable energy sources and detached zero- energy 
homes. A growing interest is observed in modern building materials which guarantee a higher utility standard of 
objects, with the principles of balanced growth respected. More and more often do we hear about the systems for 
certifying buildings and other aspects of the building plan executed. The recycling of materials, which is now one of 
the leading strategies of the nature preservation, is becoming more and more popular. Academic publications in the 
branch press suggest more and more advanced recipes for manufacturing building materials which contain a 
growing percentage of waste. The development of recycling, along with the solutions for energy- saving buildings, 
are encouraged by the ecological strategy of Poland. The percentage of reclaimed building materials is now equal to 
approx. 30 per cent. According to the obligation accepted, which results from Poland's accession to the European 
Union, by 2020 the weight percentage of recycled and reclaimed materials or the ones obtained from demolished 
objects should have achieved minimum 70 per cent. This shows the importance attached to the idea of recycling in 
the building industry and poses a new challenge to develop this branch in accordance with the newly introduced 
regulations.
The developed technologies for reusing waste pose the problem that many research centers in the world are now 
dealing with. In the branch literature one can find many examples of using waste in the production of building 
materials, such as ceramics, aggregate, adhesive (cement,  gypsum, etc.), mortar, plaster, concrete, insulation and 
bituminous materials. Yet, a lot of articles on recycling published in Poland still refer to the achievement and 
research  done by foreign specialists. Anyway, accoUGLQJ WR  0 ,Ī\NRZVND- Kujawa [8], many well- known 
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methods of reclaiming and utilization probably will never be introduced in Poland due to a high financial investment 
that is necessary to apply the technology of processing and manufacturing building materials.
Recycling is only one of many possible forms to apply the idea of re- consumption in architecture. According to 
the 3 x R Principle, an equally effective and even more recommended solution applied to reduce the impact of the 
building sector on the environment would be the reclaiming and reuse of elements which have not been processed at 
all. In spite of the long- lasting fashion for a healthy lifestyle and having ecological areas created for people to live 
in, this method of re- consumption in architecture is still kept away, as compared to other forms of balanced 
constructing. This is due to the low popularity of reclaimed building elements, even if such a solution does not 
require a costly processing of waste. The practical reuse takes place only occasionally and mostly refers to movable 
elements of interiors, as well as to the actions to preserve and restore wrecked buildings. A lot of practical 
information on secondary use of materials can easily be found in the literature concerning the conservation of 
PRQXPHQWV$VDJRRGH[DPSOHRQHFRXOGPHQWLRQVHOHFWHGSXEOLFDWLRQVE\00DáDFKRZLF] [9].  
6. Recapitulation
In the building industry it is not an easy task to achieve a fully closed circulation of components. A combination 
of many factors is necessary, among which the most important one is the former method of constructing objects 
neglecting their lifetime and the possibility of cautious deconstruction. Nevertheless, the suggested idea could be put 
in practice gradually through the attempts to reuse the materials obtained from demolished buildings, as well as by 
designing new objects whose elements could be easily reclaimed in the future. The issues concerning the 
preservation of natural environment and generally the growing importance of ecological solutions are to be 
considered by designers and investors. It may be assumed that in the following years this attitude will, to some 
extent, determine the selection of designers and contractors, as well as technological solutions chosen for 
realizations, which is due to the current designing trends and the possible financial support given by authorities to 
encourage ecological building projects.
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